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Owners may choose a number of different methods of
construction based on their capabilities -and requirements.
This study which has investigated the selection process
of the owners has viewed the selection methods from
three major perspectives. These perspectives are namely
the owners use and expectation of results from the
methods of construction; the anticipated future use of
the methods of construction; and the development of an
objective process of selecting a method of construction.
A questionnaire was conducted of owners who are primarily
headquartered in New England to obtain information on
which to base this analysis. It was found that the
Architect C.M. method of construction best satisfied the
owners needs and has the greatest anticipated future
use (50.0%) by those owners who use this method. Like-
wise from the PDesi:gn Build method the same growth trends
were indicated.
Finally, an objective selection process was developed
and validated which should help owners select their
method of construction for a particular project.
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INTRODUCTION
1.1 Objectives and Scope
This thesis analyzes the owner's use of and expectations
for the organizational and contractual methods of construction
available to him to plan, design, and construct a facility for
his use. It will then analyze the future use of these current
methods and'develop an objective process which owners may use
to choose a suitable method for construction of particular
facilities.
A representative number of owners have been surveyed to
identify and evaluate the criteria used for selecting a method,
their choices, and their expectations for the methods. The owners
have been separated into four common categories by type of con-
structed facility and project needs. Each of these groups are
analyzed and the results reviewed for relationships between the
method of construction most commonly selected; namely, architect -
lump sum bid contractor; architect - lump sum bid from a select
list of contractors; architect - negotiated general contractor;
architect - construction managers; or design build proposals,
and other owner characteristics and objectives. The results are
analyzed to attempt to derive the basis for that selection.
The expected benefits from this thesis are twofold:
A. It will provide for owners an objective process of
selecting a method of construction based on their characteristics
and project needs.
10
B. In addition, it will provide to the construction in-
dustry, guidelines on the type of methods of construction owners
prefer under various conditions, and their reasons for that pre-
ference.
In this way it will enable the construction industry to
evaluate their contracting methods to see if they are addressing
the main concerns and needs of owners.
1.2 Background
The selection of a method of construction is becoming of
prime importance as the economy, governmental controls, and the
building process superimpose restraints on the owner. This study
encompasses a cross section-of-private owners who have recently
developed facilities, in an attempt to evaluate their selection
of the "Methods of Construction".
Historically the traditional method of construction, the
design-bid-sequential process has been the accepted method.
This method involves a decision phase in which the owner estab-
lishes the need, requirements, and budget for his facility. In
the second phase, the design phase, an architect is hired who in
turn develops a solution to the owners requirements which-is then
reduced to plans and specifications. The third phase, the bid
phase, is divided into two alternatives, the lump sum low bid
solution or the negotiated contract with a fee. The fourth and
final phase is the construction in which the general contractor
and his subcontractors perform the work and the architect in-
spects it. 1 This method historically gives the owner the value
of the project at-bid day, not including changes.
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This traditional method in recent years has shown an
inability in its fragmented structure to handle projects
of growing complexity, size, and cost, where design is a
key determinant of life cycle cost; to cope with a raft
of economic and government constraints that reflect in-
creasing concern over constructions impact on the environ-
ment, the individual and the community; and to intelligently
take advantage of a growing number of marketplace options
in hardware systems, fabrication and materials.2 Statistics
show that urban centers must be rebuilt within twenty-five
years and that electrical energy will double within ten
years. These items point to the need for larger and more
complex undertakings. It is this very trend that will
force us away from the traditional and conventional rela-
tionships among owners, designers, and contractors. "Large
engineering organizations will be required to design them
in order to-obtain maximum efficienhcy and reduce the time,
necessary for ifimplementation,; Therew-l11l be -a telescoping
of the•etadihiohal engineering'and construction relation-
ship innessene the- establishment of a-team effort. ''3
The main purpose of this team effort is to reduce the
effect of rapidly increasing construction costs during the
extended project design and construction period with early
bidding, shortened contract duration, reduced escalation,
smaller packaged subcontracts, and a greater number of bid-
ders. Large savings may be realized in overall construction
costs.
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The new methods that develop from this set of conditions
are the construction management approach and the design build
approach versus the traditional lump sum, lump sum select, and
.negotiated methods of construction. These methods will be the
methods of construction analyzed in this thesis.
While the traditional approaches and the new approaches
are analyzed in this paper the future use of methods of con-
structions are viewed. In the future, the method of construc-
tion must resolve the problem of forming "a highly fragmented
series of discrete decisions into a single process." 5 A solu-
tion to this may be the forming of integrated construction firms
which basically will supply all the necessary land, financing,
insurance, design, construction, and operation into one entity.
With this approach the client has one center of responsibility
for his finished product.6 From this future perspective may be
seen that construction management and design build are situated
between the traditional approach and the futuristic approach.
In the present systems as well as the future systems, the
owners consider certain requirements when selecting the method
of construction. These requirements or conditions (for example,
complexity, owners willingness and ability to be involved in the
development process, stage at which program is firm, predictability
of cost and level of risk) influence directly the selection.
Thus, trends may be analyzed and a selection procedure developed
based upon these conditions or requirements. This would enable
an owner with a particular set of conditions or requirements to
better evaluate his selection.
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There are certain criteria which have been termed in this
study the basis of selection, namely, control of project cost,
control of total time, actual performance of designed facility,
quality, control of life cycle cost, coordination with owner's
operation, clear responsibility for project, elimination of
risk, and owners ability to build complex projects.
Since owner and project characteristics and criteria vary
widely, it is assumed before the start of the study that there
is not one method which best fulfills all combinations of re-
quirements, but rather certain methods would fulfill a certain
combination of needs better than another method. But in spite
of different needs, the lump sum bid or lump sum select bid is
found to be the most commonly used method, perhaps because
owners are continuing to use this method-by tradition or habit
rather than conscious design.
Thus an analysis of the selection process to ascertain
the trends and reasons for selection of contracting methods
by the owners appears to be appropriate and useful.
14CHAPTER I
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THE OWNERS SELECTION OF A CONTRACTING
METHOD OF CONSTRUCTION
2.1 Method of Selection
This section will define the five methods of construc-
tion that will be analyzed. In the selection survey sent to
the owners definitions of the five methods were enclosed.
These definitions will be expanded, the requirement for the
owners to use the method stated, and the apparent or per-
ceived advantages and disadvantages of the methods given.
A. Architect Lump Sum Bidder
In the selection survey a definition of this meth6d
of construction is given, that being "architect produces bid
documents - all contractors who wish to bid may bid; award
based on low bid."
In this method the low bid is the contractors agree-
ment to perform the work for one fixed price, regardless of
1
cost to the contractor. Thus, the contractor bears all
costs above the specified amount and realizes all the pro-
fit below the specified amount.2 The lump sum method of
construction requires from the owner the scope of work and
the drawings and specifications precisely and accurately
defined;3 changes during the course of the work minimized; 4
adequate professional inspection and supervisory personnel;
staff and consultant proficiency in planning, budgeting and
construction feasibility; and a marketable project.5
Advantages of this method of construction:
1. Owner knows what the cost will be except for changes
during project.
2. Owner may reject and cancel project if bids are over
budget.
3. No staff is required to audit and record costs. 6
4. Economy of contractor effort with his own money at
risk.
Disadvantages of this method of construction:
1. Complete and accurate drawings and program required before
bid.
2. It should only be used on readily determinable projects.8
3. The cost is not fixed unless scope clearly defined and
owner does not make changes. 9
4. Method fails to utilize important contractor know-how in
design and execution.
5. No value engineering during prosecution of the job.
6. Unrealistic scheduling and completion dates. 10
7. Owner and contractor may have opposite financial
interests.
8. Delay in construction until plans 100 percent complete
and bids taken.
9. Reliance on consultants to provide practical construction
advice, budgets, and schedules prior to receipt of bids.11
B. Architect Lump Sum Bidder Select List
The definition for this method of construction used
in the selection survey is, "architect produces bid documents -
architect and owner select contractors they will allow to bid;
award based on low bid."
This definition shows that the lump sum - lump sum
select method of contracting a project are identical except
that the owner in the lump sum select method prequalifies the
bidders.
The definition, requirements, advantages, and dis-
advantages outlined in the architect lump sum bidder discus-
sion apply to this method of construction. With the lump
sum select method of construction there are certain advan-
tages above and beyond those of the lump sum method. The
owner gains the insurance that the low prime bidder and his
subcontractors will be competent, responsible, experienced
and have adequate resources to handle the job. Thus, con-
tractors who have limited financial resources, inadequate
or inexperienced organizations, or commitments that involve
them to the limit of their capacity will be eliminated. 12
For the owners to gain these advantages the con-
tractors must be preselected. This preselection entails
reviewing the contractors financial strength, business
philosophy, and his people's qualifications. This qualify-
ing may include having the contractor list three projects
which are in parallel with the owners project so that
these owners may be questioned as to their experience
with the contractor.1 3
C. Architect Negotiated General Contractor
In the selection survey a definition of this
method of construction is- stated that being, "architect
may provide bid documents - owner and possibly architect
select one general contractor to perform work; involvement
usually before finish drawings; award based on time and
materials or upset cost or negotiated amount."
The negotiated contract in essence has two forms,
a cost plus a fee arrangement usually employed due to the
fact that the project is done on an emergency basis or that
the nature of the project defies a finite description. 14
The second form is a cost plus arrangement with a guaranteed
maximum price based on a scope of work sufficiently defined
to establish a cost that will be a ceiling7for the ownerr
over the life of the project.15 In the negotiated contract
form materials, labor, rentals of equipment, transportation,
supervisory staff and in essence most everything except the
contractors general office overhead are attributable as cost
items to the project.1 6 Thus, the owner must have a staff
proficient in monitoring and auditing costs and with the
ability to make prompt decisions so as to maintain a draw-
ing and specification flow to keep up with the project.17
__ ·
Advantages of this method of construction: 19
1. Contractor on team early in project and his specialized
knowledge can often effect savings in construction cost.1 8
2. Project may be started before documents are complete.
3. This method allows the flexibility of change at audited
cost.19
4. The owner has more control; approves purchase orders
and subcontractors; audits cost and approves field
mobilization costs. 2 0
5. Method of attaining speed in construction, in fact,
owners likely to regard cost as secondary to speedy
execution of work. 21
Disadvantages of the method of construction:
1. If not of the guaranteed maximum cost form, the owner
does not know the cost of the project.until it is com-
plete.
2. Rigid control over scope must be maintained during
construction or cost will be affected.
3. Complex to administer and more staff required to audit
and monitor cost.22
4. The greater the cost the greater the fee. 23
D. Architect Construction Manager
In the body of the selection survey, a definition
is given of this me.thodof construction that being.,- "archi-
tect and construction manager chosen usually at same time
by owner; architect produces program anddrawings; construc-
tion manager lends management and construction expertise to
owner; cogeaner arcnulect ana consTruction manager aigyn
with owner; award based on various methods other than
lump sum bid.
This method of construction has two forms; one is
a pure construction management contract under which 'the
construction manager is retained as a professional to pro-
vide estimating and scheduling services during the design
phase of a project. He also provides the coordination
among the various specialty contractors who perform the
actual construction work under separate contracts with
the owner..,- He also is required to supervise the work.
The construction manager by contract is not permitted to
perform any of the construction activities with his own
forces. He does not provide a guaranteed maximum price
or a guaranteed time Qf completion.
Under a modified construction management con-
tract, the construction manager again is required to pro-
vide estimating and scheduling services during the design
period. He is required to construct the project and to
perform all of the coordination and supervision of the sub-
contractors. He generally is permitted to perform por-
tions of the work with his own forces and may be required
to provide a guaranteed maximum price and a guarantee of
completion. The subcontracts are held by the construction
manager and he is fully responsible for the performance of
the subcontractors much as a general contractor would be.24
L-I-LL-_- --- _L~L--L ^u~ --- u--L-----l~--^ -~^-^-^---^ -·f
A principle benefit and intricate part of the CM
approach is that it lends itself to fast track or phased
construction which often results in major time savings.
The essence of fast track is simple and logical in that
rather than waiting until an entire building is designed
before beginning construction, one may contract out a por-
tion of a project and start work as soon as these portions
have been designed and approved.25
Advantages of this method of construction:
1. General contractors knowledge to the architect early
in the design phase for the most economical solution.
2. It puts the system which controls new money and ma-
terials to work directly for the owner's interests.
3. It provides overall management to break down the se-
quential nature of the traditional approach allowing
design and construction to proceed concurrently.26
4. The use of construction line and staff personnel during
the conceptual through design phases to provide field
input, questioning and preferences. 27
5. Saves time _of construction which is a savings in dollars.28
6. Allows pre-purchasing of material which saves time of
construction and escalation cost of equipment.2 9
7. Allows competitive bidding of all trade contracts on
the job, while having a qualified builder on the team
from inception to completion.30from inception to completion.
22
8. According to the GSA, CM saves 21 months in a 62-month
31project over the sequential design-bid-construct cycle.
9. Expertise for an owner whose staff does not either have
the time or capability to develop a project in house.
A well qualified, experienced CM firm working closely
with the owner develops a project just as well as if the
32
owner had a staff of his own,
Disadvantages of this method of construction:
1. In the pure construction management approach, total cost
of building is unknown until far along in construction.33
2. In CM with fast track design, changes are highly disrup-
tive and costly.3 4
3. The burden is on the owner in the selection of a building
contractor who must have both construction and management
expertise.
4. In pure CM, CM unable to perform work with his own
forces.35
5. In the pure management CM approach, owner assumes the
responsibility and risk.3 6
;E. Design Build
In the selection survey a definition of this method
of construction was formulated that being, "architect and con-
tractor one entity-design-builders either propose a product
for an amount predetermined by the owner or propose a certain
product for an amount determined by the design builder; award
in competition based on best solution for predetermined dollars
or best solution for the dollars."
Th1, i1 uir y LJ1LUL uL Idus, a "urnkey construct on contract is a con-
tract that holds a "single entityresponsible for the design
and construction of a specified facility. This entity may
be a single party or an association of firms necessary to
design and construct the project. Award of such contracts
may be negotiated or competitively bid and may be reimbursed
on many bases, including lump sum, time and materials, cost
plus fixed fee, etc." 3
Under the process of proposing a product for an
amount predetermined by the owner, the owner gives an out-
line specification (program) and dollar value which the
design-build team must meet. This selection may be done
in phases on the basis of an initial proposal competition
38
and a complete design proposal. Under the process of a
product at a price determined by the design builder a pro-
gram is established by the owner and in a competitive situa-
tion the best solution dollar for dollar is regarded as the
winning proposal.
Advantages of the method of construction:
1. Relieves owner of design responsibility.
2. Contractor assumes responsibility and risk for in-
adequate design.
3. Increases speed of construction due to overlap of
design and construction. 39
4. Builder input for cost considerations is available.
5. Difference between GSA sequential design-bid-
construct cycle and design build is 19 months for
40
a 93-month project.
Disadvantages of this method of construction:
1. Cost generally higher than cost based on completed
plans and spec.41
2. Design innovation limited as its time, cost and'
performance unknown.42
3. Method best employed when owner requires relatively
straightforward facilities and does not require the
ability to participate in detail decision making
regarding various systems and materials. 43
4. The owner-contractor-architect balance does not
exist which for the sake of initial cost, form,
and life cycle cost may be unduly sacrificed.
5. With early acceptance of Guaranteed Maximum Price
and initial design, owner may have to accept cer-
tain conditions which he considersz unreasonable. 44
2.2 Criteria and Objectives of Owners
A. Objectives of Owners
This section will define the terms used to describe
the objectives of Owners. In Section Two of the Selection
Survey, six questions were asked which attempted to extract
from the Owners the requirements that his organization places
on a project. In developing an objective process for selecting
a method of construction, these terms will be used to develop
definitions of the methods of construction. Thus, these objec-
tives are defined here for later reference. The objectives are
listed in the context that they appeared in the selection sur-
vey.
_ _ · ·
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1. What level of Complexity are the Projects that you
construct? Complexity in this context was defined in the
survey as, High Complexity, Nuclear Power Plants; Medium
Complexity, Straightforward Hospital Construction; and Low
Complexity as a simple warehouse.
2. What level of Involvement does your organization
have in a Project? Involvement in this context was defined
in this survey as, High Involvement, makes all decisions;
Medium Involvement, makes some major decisions; and Low
Involvement, only concerned with the completed Project. Thus,
involvement in this context refers to the level of participa-
tion in the Project and in its decision making process.
3. At what stage in a Project are your Requirements
for the completed Projects Firm? This question searches for
the level of the Design-Construction process that an owner's
program or definition of what the project must contain is
beyond the point of change. The owner at this point, may
make some minor changes but the definition of the completed
facility must be established.
4. At what stage in a Project are your Construction
Documents Firm? This question is similar to the previous
question but refers to the physical documents rather than
the program. The owner at this point, should not anticipate
making changes.
5. What level of Predictability of Cost does your organi-
zation require at the following stages? This question looks
at the various stages of the Design-Construct Process from
feasibility to 75 percent through construction. This asks
what level of cost reliability or accuracy (2 percent, 5 per-
cent, etc.,) is expected by owners at various stages.
6. Who do you feel should take the Risk on the follow-
ing items? This-question seeks from owners their attitudes
towards accepting-the majority of the risk themselves or
expecting some other member of the Design-Construct process
to accept the risk. Different items are considered such as
inflation, productivity, quality, change orders, etc., as to
who the owners feel should assume the risk.
B. Criteria of Owners
In Section Three of the selection survey, two ques-
tions were asked which are used to establish the satisfaction
of owners with results obtained with the various methods of
construction. In these two qu'estions, nine criteria were
used to weigh owners satisfaction. These criteria are listed
and are defined here.
1. Concurrence between expected and actual performance
of constructed building. - This criteria seeks how much
emphasis is placed on the owner achieving exactly what he
assumed would be the results of the completed Project.
2. Quality - This is self-explanatory and attempts to
find how important quality is to the owner.
3. Control of construction project cost - This looks at
the control exerted by the contractor during the Project to
keep the costs within the budget or within the limits of the
contractual method adopted.
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4. Control of life cycle costs - This looks at not only.
the initial cost of the facility, but the cost of the facility
in terms of cost of operation of the systems. This criteria
is definitely a design oriented question with cost feedback
required on the initial cost of the systems versus the initial
cost of the system and its operational cost over the anticipated
life of the facility.
5. ,Coordination with owners operation - This focuses on
the owners who require the construction process to blend with
their everyday operation or manufacturing operation. For some
owners, this is a prime consideration as a continual process
or service must be maintained during the course of the con-
struction.
6. ýontroL of total elapsed project time - A loss of
revenue-from the owners service or product is realized if the
project extends beyond the anticipated completion date.
7. Parties clearly responsible for satisfactory comple-
tion of project other than owner - This statement asks, if the
Project in its final form is unsatisfactory, does the owner
assume the responsibility or does the design-construct process
assume the responsibility.
8. Elimination of risk for owner - This criteria questions
how much weight or importance do owners attribute to assuming as
little risk as possible in the design-construct process. The
items for risk that are considered are contained in question 18
of the selection survey (see Appendix).
28
9. Ability to accomplish complex projects " This
criteria seeks how much weight owners give the ability of
the contractor or design-construct process to perceive and
react early to the problems inherent in the design and con-
struction of complex projects.
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LI-iAk'iIriX I-I
THE SURVEY
3.1 Study Method, Structure and Purpose of Survey Questions
At the present time, insufficient quantitative data is
available on the expectations and reasons for selection of the
"Methods of Construction" to ascertain whether- owners are
satisfied with the methods they currently use, what their
future use will be, and whether they use an objective method
to choose the contract type. Thus, an extensive questionnaire
survey was developed to collect substative data on owner criteria
and choice.
This survey attempted to obtain data on the owners charac-
teristics, their operating characteristics, the nature of their
facility, their expectations for the individual methods, and
their expected future use of the methods. This survey was as
broad as practical while maintaining the brevity required to
maximize response. Almost all of the questions were multiple
choice, or "yes" or "no" type, with some of the questions re-
quiring numerical answers. A copy of this survey is found in
the Appendix, along with the cover and follow-up letters.
The survey is divided into four basic areas. -The first
consists of questions one through twelve, designed to obtain
the owner characteristics. These questions obtain information
such as type of owner; volume per year by owner; percentage of
work that is renovation; in-house capabilities; and selection
~-rTnhm~~-~ -r-rT
of method. These answers were used to determine if the re-
sponses represent a general cross section of owners rather
than a specific minority as well as to determine if needs and
expectations could be represented by such characteristics.
The second group of questions, thirteen through eighteen,
cover the operating characteristics of owners and the nature
of their facility. These include characteristics such as com-
plexity, involvement, stage at which requirements for a pro-
ject become firm, expected predictability of cost, and risk.
These characteristics, along with the criteria from questions
nineteen and twenty were chosen as the basis for developing
definitions of the methods of construction. Owners were
analyzed by utilized methods for patterns among the owners
operating characteristics, the nature of their facility and
their criteria. Thus, it was assumed that the pattern developed
for each method of construction was in essence the owners
definition of that method of construction, his feeling of the
characteristics of methods and his criteria for his projects.
From these definitions and criteria a more rational and objec-
tive process of selecting a method of construction was developed
as explained in Chapter Five.
The third group of questions, nineteen and twenty, obtain
from the owners the importance they attach to criteria such as
cost, time, quality, actual performance of the facility, etc.,
in selecting a method of construction, It also obtains judgment
of the performance of the five methods of construction versus
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these criteria. Thus, in combining the results of these two
questions as shown in Chapter III, the owners expectations for
each particular method of construction is measured.
The fourth and final group of questions determine what
methods they use today, what they expect to use in the future,
and other general information. The method of construction that
owners use in the majority will be compared to their anticipated
future use of the method to evaluate peoples experience and
satisfaction with their current method of selection. Then the
objective process of selecting a method of construction will be
compared to the individual owner's anticipated future use of the
methods of construction to evaluate the objective process as a
determiner of anticipated future use.
3.2 Selection of Participants
The survey was limited in its distribution to owners head-
quartered in New England or who construct major facilities within
the New England states. By limiting the survey to New England,
it eliminates regional economic and geographic differences that
might otherwise affect the selection of a method of construction.
This survey limited its selection to owners who performed con-
struction within the last five years so that their answers
would reflect current contractual methods.
Of major importance is the fact that the questionnaire went
out only to private owners. This eliminated all owners required
by law to use the Architect-Lump Sum method of construction.
Thus, the owners who were surveyed based their answers directly
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on their criteria expectations, and preference for the method,
not on the legal requirements which restrict their selection.
3.3 Distribution
In total, one hundred and forty eight questionnaires were
sent to owners either in New England or constructing facilities
in New England. In order to study trends for selection of the
methods of construction, a wide range of owners were sampled.
The owners were divided into four categories: Medical, Institu-
tional, Industrial, and Commercial and a representative sample
from each category was obtained.
Table 1 shows the questionnaire distribution and the re-
sponses received. The total percentage of owners responding
to the questionnaire was 46.0 percent, Of this 46 percent,
39.2 percent of the owners responded with filled in surveys and
6.8 percent felt the questionnaire was not appropriate to their
operation.
TABLE' i. DISTRIBUTION OF RESPONSES TO QUESTIONNAIRES
NUMBER NUMBER % RESPONSE % TOTAL
OWNER CATEGORY SENT OUT RESPONSES BY CATEGORY RESPONSE
Medical 45 15 33.3 25.9
Institutional 47 19 40.4 32.8
Industrial 40 20 50.0 34.5
Commercial 16 4 25.0 6.8
TOTALS 148 58 100%
The ten people or 6.8 percent who responded but did not
answer the survey did so because:
A. Six of the owners had not done sufficient volume within
the last five years to answer the survey properly.
B. Four did not grasp the applicability of the survey.
CATERD~' IV7
ANALYSIS OF SURVEY
4.1 Results of Selection Survey
The data received from the selection survey was computed
and is presented in the Appendix. Selected results of the sur-
vey are analyzed in this chapter.
In Section One of the survey, two questions obtained the
construction volume and the minimumimaximum size projects of
the various owners.
Table 2. AVERAGE ANNUAL VOLUME OF CONSTRUCTION BY THE OWNERS
SINCE 1972
$0 - $199,999 6.9%* $1,000,000 - $4,999,999 29.3%
$200,000 - $499,999 13.8% $5,000,000 - $9,999,999 10.4%
$500,000 - $999,999 8.6% $10,000,000 - $19,999,999 12.1%
No Answer 1,7% $20,000,000 - Up 17.2%
From Table 2, 58.6 percent of the owners do under $5,000,000
per year in constructed facilities and 39.7 percent do over
$5,000,000 per year. Thus, this distribution of owners is con-
sistent between those who do small renovations or minor new con-
struction and those who construct a large volume of projects
yearly.
*Percentages represent the number of owners who responded
to that item compared to the total response of the owner. These
percentages represent the same proportion in the following tables.
Table 3. THE MAXIMUM AND MINIMUM SIZE PROJECTS DONE
BY OWNERS IN EACH OF THE LAST FIVE YEARS
1976 1975 1974 1973 1972
AMOUNT min. max. min. max. min. max. min. max. min. max.
$10,000K - Up 0 15.8 0 18.6 0 15.5 0 11.9 0 17.2
$5,000K - $9,999K 0 1.8 0 6.8 0 10.3 0 13.6 0 10.3
$1,000K - $4,999K 1.7 29.8 3.5 23.6 3.5 19.1 3.5 27.1 3.5 18.9
$500K - $999K 1.7 7.0 0 6.8 1.7 8.6 1.7 5.1 3.5 6.9
$200K - $499K 5.3 10.5 5.3 11.9 5.2 5.2 5.3 8.5 1.7 6.9
$100K - $199K 7.1 12.2 8.8 6.8 10.3 10.3' 3.5 10.1 8.6 8.7
$0 - $99K 68.4 5.3 64.9 8.5 60.3 15.5 64.9 6.8 62.0 8.7
No Answer 15.8 17.6 17.5 17.0 19.0 15.5 21.1 16.9 20.7 22.4
a S 56 0S I
In Table 3 the distribution of the owners according to
pro3ect size is shown This table shows that approximately
63 0% of the owners minimum size pro3ects are in the 0-$99,000
range The greatest percentage of the maximum size pro3ects
are in the $1,000,000 to $5,000,000 and the $10,000,000 and up
range
Table 4 OWNERS IN-HOUSE ARCHITECTUAL AND ENGINEERING CAPABILITIES
FOR DESIGNING OF REMODELING AND NFW CONSTRUCTION
a Remodeling Yes 72 4% No 24 1% No Ans 3 5%
b New Construction Yes 32 8% No 63 8% No Ans 3 4%
Table 4 shows that most owners (72 4%) have the in-house
capacity to design remodeling pro3ects but only 32 8% of the
owners have this capacity for new work, this indicates that
for most owners, design is a service contracted for outside
their own organization, therefore, a contractual method considera-
tion
Table 5 AMOUNT OF CONSTRUCTION OWNERS PERFORM WITH THEIR OWN
FORCES
0% - 9% 51 7% 40% - 59% 3 4%
10% - 19% 20 7% 60% - 79% 5 2%
20% - 39% 17 2% 80% - 100% 0%
No Answer 1 8%
While Table 5 shows that a ma3ority of the owners (51 7%) do
some construction with their own forces, the majority of the
work is done by outside contractors
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Table 6 THE PERSON WHO HAS THE PRIMARY RESPONSIBILITY FOR
RECOMMENDING THE "METHOD OF CONSTRUCTION"
a President 8 6%
b Vice President of Finance 5 2%
c Director of Facilities and Planning 46 6%
d Director of Buildings and Grounds 17 2%
e Board of Directors 3 4%
f Chairman of Building Committee 5 2%
g Administrator 3 5%
h Director 1 7%
1 Counsel 6 9%
3 Architect 1 7%
Table 7 THE PERSON WHO HAS THE FINAL RESPONSIBILITY FOR
SELECTING THE METHOD OF CONSTRUCTION
a President 13 8%
b Vice President of Finance 17 2%
c Director of Facilities and Planning 27 6%
d Director of Buildings and Grounds 5 2%
e Board of Directors 20 7%
f Chairman of Building Committee 5 2%
g Administrator 5 2%
h Director 0
1 Counsel 1 7%
] Varied 3 4%
From Tables 6 and 7 It appears that the owner himself in
the form of the Director of Facilities and Planning and the
Director of Buildings and Grounds usually has the primary
responsibility for recommending the method of construction
In the final selection of the method, the Director of Facilities
and Planning maintains a large amount of approval responsibility
but the Board of Directors, President, and Vice-President are
vested with a majority of the final approval
Table 8 THE LEVEL OF PREDICTABILITY OF COST THAT YOUR
ORGANIZATION REQUIRES
DESIGN
STAGES
Feasibility
Schematic Des
Des Develop
Work Dwngs
Awd Contr
25% thru Const
50% thru Const
75% thru Const
Cost
+ 2%
•2 3
4 3
4 2
4 3
24 4
43 2
65 9
72 0
PREDICTABILITYC Cos tEICTBII
Cost
+ 5%
2 3
8 5
21 3
39 1
48 9
43 2
22 7
18 6
Cost
+10%
30
34
38
43
24
13
11
9
Table 8 shows owners requireldifferent predictabilities of
cost at the various stages of a project In the feasibility
stage a great majority of owners require a 10% to 20% predict-
ability of cost 10% to 20% at Schematic Design, 5% to 15% at
Design Development, 5% to 10% at working drawings, 2% to 10%
at award contract and 2% to 5% thereafter Thus, at the initial
stages of a project, the owners allow a wide predictability of
cost for their project, while at the construction stage it is
assumed that the cost of the project is well defined
OF COST
Cost
+15%
18 6
23 4
23 4
8 7
2 3
0
0
0
Cost
+20%
32 6
25 5
12 7
4 4
0
0
0
0
None
14 0
4 3
0
0
0
0
0
0
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The last set of data to be analyzed in this section is the
percentage of recent work done by the various methods of con-
struction As seen in Table 9 the most popular method of con-
struction is the architect lump sum select method with the
second most popular being the architect negotiated GC method
Table 9 PERCENTAGE OF WORK DONE BY THE OWNERS USING
"METHODS OF CONSTRUCTION"
a Architect Lump Sum
b Architect Lump Sum Select
c Architect Negotiated General Contractor
d Architect Construction Manager
e Design Build
f In-House
THE FIVE
9 3%
4%
2%
6%
9 8%
2 7%
4 2 Influences on the Selection of Methods of Construction
This section will analyze whether the currently used
methods of construction fulfill the needs of the owner This
will be analyzed first by weighing the owners satisfaction
with the current methods of construction and second with the
owners anticipated future use of the methods of construction
In order to perform this analysis, the owners will be separated
into groups by the method of construction that they use the
most This enables one to analyze by Method of Construction
the weight attached to the criteria (quality, cost, time, etc)
and the value they assign to each method of construction in
fulfilling these criteria From this, one may obtain the
owners level of satisfaction with the methods The future use
of the methods of construction are analyzed to determine
whether the current methods will receive an increased use in
the future This will serve as an indicator of their current
satisfaction with the methods of construction
A Owners Satisfaction with the Current Methods of
Construction
In order to measure the satisfaction of the owners
with the methods of construction, responses to questions nine-
teen and twenty are combined to obtain a value which measures
owner expectation for fulfillment of his criteria This is
accomplished by taking the percentage ranking for each individual
criteria (see Appendix, Question 19) and multiplying it by the
corresponding expectation of performance for a particular method
(see Appendix, Question 20) These are then summed to give a
value to each method summarized in Table 12 (e g , for the lump
sum method in Table 11, multiply the weight attached to actual
performance 41 2% by the value given by the owner, a value from
1 to 5 in question 20, for the value of fulfillment of the
actual performance criteria in the lump sum method Multiplying
the percentage given for each criteria by its corresponding value
in question 20 and summing these gives the total in Table 12 of
336 5) Thus, this evaluation considers the criteria the owner
feels is important to his pro3ect (Appendix, Question 19) and
then measure the fulfillment of that criteria by the particular
method of construction (Appendix, Question 20)
In grouping the owners by the method of construction they
use the most, Table 10 shows that a ma3ority of the owners
_ __ _ _ _~_~
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utilize the lump sum select and negotiated general contractor
method of construction The data analysis, however, produces
stronger trends than the lump sum, architect CM, and design
build methods because of the broader data utilized
Table 10 NUMBER OF OWNERS WHO USE A PARTICULAR METHOD OF
CONSTRUCTION IN THE MAJORITY
OWNERS WHO USE PERCENT
METHOD OF CONSTRUCTION SYSTEM IN MAJORITY TOTAL
Lump Sum 6 10 3
Lump Sum Select 28 48 3
Negotiated General Contract 14 24 2
Architect CM 6 10 3
Design Build 4 6 9
In Table 11, the average weight the majority owners attach
to the nine criteria may be analyzed This table emphasizes
that owners who use the lump sum method of construction give
a very high weight of 41 2% to the actual performance of the
facility and 23 8% to the quality of the facility This puts
these two criteria well above the average while ranking the
remaining seven much below the average These owners appear
not overly concerned with the time, cost, etc , of the project
This data appears to put too much emphasis on performance and
quality compared to the traditional definition of the method
It would appear that the response presupposes the solution,
that being control of cost and time
The owners who use the lump sum select method assign above
average weight to the criteria of actual performance, control
Table 11 OWNERS RANKING OF THE METHODS OF CONSTRUCTION S CRITERIA
OWNER S MAJORITY
METHODS OF
CONSTRUCTION
Actual
perfor-
mance of
construc-
ted build-
Ing
Control
of con-
struc-
tion pro-
Quality 3ect cost
Architect
Lump Sum
Architect
Lump Sum Select
Architect
Negotiated
General Contr
Architect
Construction
Manager
Design Build
Average
41 2
21 3
16 9
15 0
5 0
20 3
23 8
14 4
17 4
15 8
16 7
15 8
19 1
20 1
27 5
25 0
15 33 50 39
88 71 115 59
66 96 115 71
53 72 84 62
1 0 4 0 10 0
16 6 20 6 6 2 7 0 10 8
2 3
5 8
CRITERIA
Coor-
dina-
tion
with
owners
opera-
tion
Control
of life
cycle
cost
Parties
clearly
respon-
sible
for pro-
ject
other
than
owner
Control
of total
elapsed
pro3ect
time
Elimina-
tion of
risk
for
owners
Ability
to ac-
complish
complex
pro3ects
1 5
4 6
4 4
4 8
3 3
4 2
4 0
7 3
6 4
9 8
32 7
8 5
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of life cycle cost, and control of time, In attaching prime
importance to performance and life cycle cost it appears that
owners may feel that since the construction is not started
with this method until the complete design is done that these
criteria will be well thought out and resolved This method
being a sequential design bid, construct process will not
give the owner the best control of development time as this
survey appears to indicate
The owners ability to control pro3ect time and coordinate
his operations with the construction operations are two of the
main assests of the negotiated general contractor approach
As shown in Table 11, both these criteria are rated above
average by the owners More weight is attached to the con-
trolling of cost in this method than the lump sum or lump sum
select, but less than in the architect-CM and design build
The criteria of cost control is of significance in this method
since some owners feel that cost is foresaken for speed while
other owners feel the-method provides both economy-and speed
It appears that these owners feel that the lump sum and lump
sum select methods do not provide the overall economy the
traditional definition implies
The owner in the architect-CM approach attachs considerable
weight (27 5%) to the control of pro3ect cost and to the ability
to build complex pro3ects (9 8%) It is hypothesized that pro-
3ect costs may be controlled by the CM, since early involvement
in the pro3ect allows cost input at the design stage where it
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is important, also, the ability to build a complex project
is enhanced by the CM working in the design stage on the con-
structability of the project A higher than average rating
(9 8%) on the elimination of risk criteria by the CM owners
assumes that these owners use a not~to-exceed form of the CM
method which puts the risk on the CM, rather than the pure
CM approach where the owner assumes all the risk
The owner in the design build method attachs prime im-
portance to the ability of the contractor to build complex
projects, control project costs, and control project time
The owners who replied to this method are industrial clients
who construct large manufacturing plants Thus, the impor-
tance they attach to project cost and time is expected and
in agreement with the traditional definition The emphasis
placed on the criteria of constructing complex project is
contrary to the traditional definition, but in agreement with
large industrial manufacturers who use organizations familiar
with their processes and operation
In Table 12, the owners grouped by the method of con-
struction they use the most, rate all five methods as to
their satisfaction with the expected results of those methods
As explained earlier, the weights assigned to the criteria
by the owners (Table 11) multiplied by the methods performance
in fulfilling that criteria gives the owners rating for that
method (Table 12) Since a group of owners use one method
of construction in the majority (Table 131, it would be expected
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that that particular method would receive the highest satis-
faction rating As shown in Table 13 both the lump sum and
lump sum select owners use their method in the ma3ority, but
do not rate their method highest The owners using negotiated
general contractor, architect CM, and design build the most
(Table 13) do rate them the highest It should be noted that
the lump sum select method (Table 12) is very close to being
rated the highest satisfier by the owners who use it the most
This process of defining criteria and expected results shows
that owners, except for those who use the lump sum method,
are basically satisfied with their most commonly used methods
of construction
Table 12 OWNER'S LEVEL OF SATISFACTION WITH THEIR CURRENT
METHODS OF CONSTRUCTION
OWNERS MAJORITY
METHOD OF
CONSTRUCTION METHODS OF CONSTRUCTION
Arch L S Des
Arch L S Sel Arch G C Arch C M Bld
Lump Sum 336 5 353 0 359 0 339 0 271 5
L S Select 220 6 356 9 363 6 354 2 286 5
Neg G C 198 7 310 8 382 8 358 3 322 5
Arch C M 195 0 315 0 285 0 422 5 320 0
Des Bld 175 0 285 0 272 0 213 0 316 7
From Table 13 It may be seen that the architect-CM approach
is used more exclusively by its advocates (82 2%) than any of
the other methods This indicates that owners who use this
method are more satisfied with their choice The architect-CM
48
approach also receive the highest rating C422 51 as a satisfier
of owner criterias Also, the other nonTbid type methods of
construction, design build and negotiated general contractor
are similarly rated
Table 13 MAJORITY OWNERS ACTUAL USE OF THE METHODS OF CON-
STRUCTION
OWNERS MAJORITY
METHOD OF
CONSTRUCTION METHODS OF CONSTRUCTION
LS
LS Sel
Lump Sum
L S Select
Neg G C
Arch C M
Design Bld
Neg
G C
Arch
CM
66 6 11 8 15 0 0 8
79 1 12 8 0
10 8 64 2 13 3
2 0 5 0 10 0 82 2
10 0 6 3
Des
Bld
5 8
0 6
Other
0
7 5
B Anticipated Future Use of Methods of Construction
In the following tables owners expectations for future
contracting methods are evaluated
Table 14 THE FUTURE USE OF THE CONTRACTING METHODS FOR OWNERS
WHO PRESENTLY USE THE LUMP SUM METHOD IN THE MAJORITY
LUMP SUM IN
MAJORITY PREFERENCE
More
Lump Sum
Lump Sum Select
Neg G C
Arch C M
Same
83 3
50 0
33 3
16 7
Less
33 3
16 7
33 3 16 7 0
No Ans
16 7
50 0
33 4
66 6
50 0
11 7 0
0 8
76 3 7 4
Des Build
Table 14 shows that owners currently using lump sum bidding
expect continued use of the lump sum method with some possible
increase in the use of design build, This would indicate that
the lump sum owners consider that this method satisfies their
current needs, but would prefer to use more of the design build
method in the future
Table 15 THE FUTURE USE OF THE CONTRACTING METHODS FOR OWNERS
WHO PRESENTLY USE THE LUMP SUM SELECT METHOD IN THE
MAJORITY
LUMP SUM SELECT
IN MAJORITY PREFERENCE
More Same Less No Ans
Lump Sum 0 12 5 12 5 75 0
Lump Sum Select 42 9 57 1 0 0
Neg G C 0 100 0 0 0
Arch C M 0 12 5 12 5 75 0
Des Build 0 12 5 25 0 62 5
It appears the lump sum select owners would greatly in-
crease the use of this method, which indicates they are very
pleased with the results of this method As is shown, they
would not increase the use of any other method and in fact
would decrease the use of the lump sum, architect CM and
design build methods This implies that the use of the lump
sum select method will increase
Table 16
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THE FUTURE USE OF THE CONTRACTING METHODS FOR OWNERS
WHO PRESENTLY USE THE NEGOTIATED G C METHOD IN THE
MAJORITY
NEG. G.C, IN
MAJORITY
Lump
Lump
Neg
Arch
Des
Sum
Sum Select
G C
CM
Build
More
0
33 3
16 7
33 3
33 3
PREFERENCE
Same Less
16 7 66 6
16 7 50 0
50 0 33 3
33 3 33 4
50 0 16 7
No Ans
16 7
0
0
0
0
The owners who use negotiated G C in the ma3ority would
appear to use less lump sum, lump sum select, and negotiated
G C approaches, going more to the CM and design build approach
This confirms the predictions expressed earlier that due to
more specialization of contractors and the owners desire to
deal with an entity that performs all services, that the con-
struction method of the future will be similar to the CM and
design build approach
Table 17 THE FUTURE USE OF THE CONTRACTING METHOD FOR OWNERS
WHO PRESENTLY USE THE ARCHITECT-CM METHOD IN THE
MAJORITY
ARCHITECT-CM
IN MAJORITY
Lump Sum
Lump Sum Select
Neg G C
Arch C M
Des Build
More
0
0
16 7
50 0
16 7
PREFERENCE
Same Less
33 3 33 3
66 7 0
50 0 33 3
50 0 0
50 0 0
No Ans
33 4
33 3
0
0
33 3
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The owners who use the archxtect-CM method in the ma3ority
would increase their use of the CM method more than any other
group of owners This would indicate that the CM owners are
the most pleased group of owners with their particular method
of construction This group of owners would also use less or
the same amount of the lump sum, lump sum select, and negotiated
general contract methods Some increase in the use of design
build is suggested
Table 18 THE FUTURE USE OF CONTRACTING METHODS FOR OWNERS WHO
PRESENTLY USE THE DESIGN BUILD METHOD IN THE MAJORITY
DESIGN BUILD
IN MAJORITY PREFERENCE
More Same Less No Ans
Lump Sum 0 0 0 100 0
Lump Sum Select 0 25 0 25 0 50 0
Neg G C 0 25 0 0 75 0
Arch C M 25 0 0 0 75 0
Des Build 25 0 75 0 0 0
The owners who use the design build method in the ma3ority
show an increase in the design build method of construction
The architect-CM approach also shows an increase which would
indicate again the future trend towards more of a specialized
and negotiated basis for awarding contracts
In summary, all owners except for the lump sum select owners
would increase the use of the design build and architect-CM
methods of construction In fact, the CM and design build owners
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would significantly increase the use of their respective
methods Thus, this data supports the contention in Chapter
II that the method of construction of the future may be an
integrated system approach to the construction of a facility
CHAPTER V
AN OBJECTIVE PROCESS FOR SELECTING
A METHOD OF CONSTRUCTION
This chapter will develop a process for owners to use in
selecting a method of construction This process uses as its
basis for selection the owner's criteria and project character-
istics The criteria and characteristics of the owner are
evaluated versus the criteria and characteristics that typify
the various methods of construction In this comparison the
methods of construction are rated to see which method best
fulfills the owner's criteria and characteristics
5 1 Definition of Obiective Process
A The Typical Owner Criteria and Characteristics for
the Methods of Construction
The owners will be grouped according to the method
of construction they use the most In doing this it is assumed
that the average owner characteristics and criteria that are
developed from those groups typifies the characteristics and
criteria that owners seek from a particular method of construc-
tion
These definitions will be based on five owner and pro-
3ect characteristics, namely, complexity of pro3ect, involve-
ment of owner, the firmness of the owner's program, the pre-
dictability of cost, and the level of risk the owner chooses
to assume The definitions will also be based on the nine
criteria (Appendix, Question 19) and the importance the owner
attaches to these criteria In the following tables the rating
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for these criteria and characteristics will be developed The
relationship of the rating of that criteria to the method of
construction will be analyzed
Table 19 THE RATING OF PROJECT COMPLEXITY VERSUS THE METHODS
OF CONSTRUCTION
Method of
Construction Level of Complexity
High Med High Medium Med Low Low Rating
Lump Sum 0 33 3 16 7 16 7 33 3 2 49
Lump Sum Select 10 7 28 6 35 7 25 0 0 3 25
Neg G C 0 28 6 35 7 35 7 0 2 92
Arch C M 16 7 16 7 50 0 16 7 0 3 34
Des Build 0 25 0 25 0 50 0 0 2 75
The ratings in this section are established by assign-
ing the larger numerical values to the higher levels of the
characteristics and multiplying the appropriate values by the
percentages in each level of the characteristics
Owners who consider the complexity of their constructed
facility high use the architect-CM approach slightly more than
the lump sum select method of construction Since the premise
of the CM approach is to have early input into construction and
design with a qualified contractor it is appropriate that this
method would be used by owners on complex facilities The lump
sum select method rated second has the advantage of the qualified
contractor but no drawing and construction input The fact that
the owners of complex facilities would use the lump sum method
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the least is appropriate since neither design and construction
input nor a qualified contractor is guaranteed
Table 20 THE RATING OF PROJECT INVOLVEMENT VERSUS THE METHOD
OF CONSTRUCTION
Method of
Construction Level of Complexity
High Med High Medium Med Low Low Rating
Lump Sum 66 7 33 3 0 0 0 4 68
Lump Sum Select 53 6 35 7 10 7 0 0 4 43
Neg G C 35 7 57 1 7 2 0 0 4 28
Arch C M 50 0 33 3 16 7 0 0 4 33
Des Build 50 0 25 0 25 0 0 0 4 25
Owners who consider their level of involvement in a
pro3ect high use the lump sum method of construction slightly
more than the other methods of construction, while using the
design build method last The lump sum and lump sum select
methods may be rated high because the owner must devote much
of his time to guarantee that the bid documents contain no
omissions With the CM and negotiated methods, this is not
the case, but the owner, part of a three-way team, must still
give his input on program and costing In the design build
method, the owner once assigning the contracts at the design
stage, has limited involvement in the project Thus, the
owner may choose design build, negotiated G C and CM to
relieve some of his involvement in a pro3ect inherent in
the bid methods
Table 21 THE RATING OF THE STAGE AT WHICH A OWNERS PROGRAM IS
FIRM VERSUS THE METHOD OF CONSTRUCTION
Stage at Which Program Firm
Method of
Construction
Schem Design Working Adv
Feasibility Design Develop Drawings Bids
Award 259 50% 75%
Cont Thru Construction
50 0- 33 3- 0 16 7- 0 0
Lump Sum Select
Negotiated G C
Architect C M
Design Build
0
0
16 7%
25 Os
7 1-
21 4%
16 7-
0
17 9s 50 0- 3 6-
14 3% 21 4- 7 1
16 7- 33 3% 16 69
50 0- 25 0-
7 1 0 0 7 1 7 51
7 19 0 0 14 39
0 0 0 0
0 0 0 0 7 25
Lump Sum
Ratings
6 16
5 49
6 83
57
Owners who consider their requirements for a project
firm early in the design phase use the lump sum select and the
design build method the most In the lump sum select method,
owners firm their program early so that no changes will develop
after the award of contract In the design build method, owners
also firm their program early, so they may get proposals from
contractors for the pro3ect The negotiated general contractor
method is used the least because owners use this process so they
may start construction without a firm definition of program and
make changes later in the construction without the necessity of
formal change orders
Table 22 THE
METH
Method of
Construction
Lump Sum
Lump Sum Select
Neg G C
Arch C M
Des Build
RATING OF THE PREDICTABILITY OF COST VERSUS THE
OD OF CONSTRUCTION
C
Predictability Cost at Design Development
No
2+ 5+ 10+ 15+ 20+ Restraint
0 20% 40% 40% 0 0
0 24 0% 36 0% 16 0% 24 0% 0
9 1% 27 3% 45 5% 9 1% 9 0% 0
0 0 50 0% 50 0% 0 0
0 33 3% 66 7% 0 0
Rating
3 80
3 60
4 19
3 50
4 33
Owners who require a tight predictability of cost at the
design development stage use the design build and negotiated G C
methods of construction With the design build method the owner
through getting a proposal early in the pro3ect assures himself
of a tight predictability of cost In the negotiated G C method
unless a guaranteed maximum cost is established this method
traditionally does not establish an early predictability of
cost The architectrCM is used the least which may imply that
these owners used a pure management form and not one with a
guaranteed maximum cost
Table 23 THE RATING OF THE OWNERS LEVEL OF RISK VERSUS THE
METHOD OF CONSTRUCTION
Method of
Construction
Most Risk Medium Risk Least Risk Rating
Lump Sum 33 3 50 0 16 7 2 16
Lump Sum Select 39 3 25 0 35 7 2 04
Neg G C 71 4 21 4 7 2 2 64
Arch C M 66 7 33 3 0% 2 67
Design Build 0 100 0 0% 2 00
In order to evaluate these ratings the definitions of
the levels of risk are as follows
Least Risk Owner assumes risk on owner initiated change
orders only
Medium Risk Owner assumes risk on inflation, change orders,
regulatory agency and approvals
Most Risk Owner assumes risk on more items than medium
risk but not on productivity, delays, avail-
ability of labor, and responsibility for
structure, HVAC, electrical and plumbing
Owners who assume the most risk use the architect-CM
and the negotiated G C methods of construction Traditionally
THE RATING OF THE CRITERIA VERSUS
THE METHOD OF CONSTRUCTION
Method
of
Construction
Lump Sum
L S Select
Neg G C
Arch C M
Design Build
Average
Actual
Perf
41 2
21 3
16 9
15 0
5 0
20 3
Quality
23 8
14 4
17 4
15 8
16 7
16 6
Cont
Prof Cost
15 8
19 1
20 1
27 5
25 0
20 6
Cont Life
Cycle
Cost
1 5
8 8
6 6
5 3
1 0
6 2
Coor Control
w/owners Time
3 3
7 1
9 6
7 2
4 0
7 0
5 0
11 5
11 5
8 4
10 0
10 8
Ability
Elim Complete
Respon Risk Complex
3 9
5 9
7 1
6 2
2 3
5 8
1 5
4 6
4 4
4 8
3 3
4 2
4 0
7 3
6 4
9 8
32 7
8 5
Table 24
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both these methods and more specifically the pure management
form of CM transfer most of the responsibilities to the owner
Traditionally in the lump sum, lump sum select, and design
build methods, the contractor assumes the risk on the pro3ect
as confirmed in this table
In the objective process of selecting a method of con-
struction the average criteria are compared to the owners
criteria If a owner puts special emphasis on a criteria, the
method of construction that best fulfills that criteria is
weighed in the ob3ective selection of a method Thus, no
rating system as in the previous tables is employed The
significance of these criteria have been explained in Chapter IV
B The Process of Rating the Methods of Construction
In the previous section the typical owner criteria
and characteristics were developed for the method of construc-
tion The ratings assigned to these characteristics will pro-
vide a ranking of the method owners use for a particular
characteristic The average for the nine criteria and the
weight attached to each criteria for the Individual methods
is developed so that these criteria may be compared to the
criteria for an individual pro3ect
In the proposed objective selection process the owner
ranks the five characteristics and nine criteria for the particu-
lar pro3ect for which he wishes to select a method The owners
characteristics are then compared to the developed ratings for
that characteristic for each method of construction The method
whose characteristics is numerically the closest to the owners
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characteristics for that project is rated first and the other
methods accordingly The owners nine criteria for the particular
project are compared to the average criteria and if the weight
attached to any of the project criteria are 15% or more above
the average they are deemed to have special emphasis for the
owner These criteria are then compared to the percentage
attached to that criteria for each method The method whose
criteria is numerically the closest to the owners criteria for
that project is rated first and the other methods accordingly
After ranking which method best fulfills each criteria
of special emphasis and each characteristic, five points is
given to the method which receives a first ranking down to one
point for a fifth ranking for each criteria and characteristic
These points are then summed and the method with the most points
is considered the most appropriate selection of the owners
This process was developed as a fairly arbitrary analytical
procedure In order to validate this objective selection
process, it was tested against the surveyed owners expressed
opinion of their actual and future use of the methods This-
test showed that the objective selection process is basically
in agreement with the owners actual and future use of the methods
For an example of this process, it is applied to the medical,
institutional and industrial constructed facility owners in
Chapter 5, Section 3, B
5 2 The Oblective Selection Process Applied to the Surveyed
Owners
The objective selection process described in the last sec-
tion is applied in this section to the characteristics and criteria
of the Individual owners surveyed, In the application of
this selection process the methods of constructLon are rated
for each owner surveyed The rating of the methods is then
compared to the owners actual use and anticipated future use
of the methods of construction
In Chapter IV the owners level of satisfaction with the
expected results of the methods of construction was analyzed
It is shown that owners except for those who use the lump sum
method are satisfied with the method of construction they use
in the ma3ority Therefore, in this analysis it is assumed if
the ob3ective selection process agrees with the owner's current
and anticipated future use of the method then the selection
process would be valid
The owners used in this analysis are those who used a
variety of current methods and rated all of the methods for
their anticipated future use As seen in Table 25, the particu-
lar method the owners rated first was the method they used either
first or second 84 2% of the time The ranking of number one was
also the method they anticipated using more or the same of in the
future, 84 2% of the time For the method that is ranked fifth,
the number five ranking is in agreement with the owners actual
and anticipated future use of that method 89 5% of the time
Table 25 THE RANKING OF THE METHODS OF CONSTRUCTION BY THE
OBJECTIVE SELECTION PROCESS COMPARED TO THE OWNERS
ACTUAL AND ANTICIPATED FUTURE USE OF THE METHODS
OBJECTIVE SELECTION ACTUAL USAGE IN ANTICIPATED FUTURE USE
RANKING AGREEMENT WITH IN AGREEMENT WITH OBJECTIVE
OBJECTIVE RANKING RANKING
1 or 2 84 2% 84 2%
5 89 5% 89 5%
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These results show that the objective selection process
agrees with the owners actual and anticlpated future use of the
method whether it be first or last, a significant percentage of
the time This would indicate a confirmation of the validity
of the ob3ective selection process
5 3 The Objective Process Applied to the Medical, Institutional
and Industrial Constructed Facility Owners
In this section the surveyed owners are separated by the
type of facility they construct The medical, institutional
and industrial facility owners will be analyzed to see the
methods of construction they prefer and the owner characteristics
and criteria they possess as groups
The ob3ective selection process has been applied to those
groups of owners to ascertain whether this ob3ective selection
process may be used for those groups of owners in the same way
it is used for individual owners
A The Development of the Characteristics and Criteria
for Constructed Facility Owners
This section will develop the actual use, characteristics
and criteria of the methods of construction for the medical, in-
stitutional and industrial owner
Table 26 THE ACTUAL PERCENTAGE OF PROJECTS DONE BY THE VARIOUS
METHODS OF CONSTRUCTION FOR THE CONSTRUCTED FACILITY
OWNERS
Constructed Actual Percentage of Method of Construction Used
Facility Owner L S Neg Arch Des
L S Sel G C C M Bld Other
Medical 6 9% 27 8% 26 0% 30 5% 3 3% 5 5%
Institutional 3 5% 58 9% 23 2% 7 5% 4 2% 2 7%
Industrial 11 9% 40 4% 25 5% 5 9% 16 3% 0
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As shown in Table 26, the medical constructed facility
owners prefer the architect-CM and negotiated GC methods This
Implies that these owners prefer the non-bid methods of construc-
tion The institutional owners use the lump sum select method
extensively which implies that they prefer the bid methods of
construction The Industrial owners use the lump sum select
method the most, but also use a high percentage of the design
build and negotiated GC methods This implies that depending
on the pro3ect, those owners prefer a mix of the bid and non-
bid contracts
In analyzing the following characteristics and criteria
of the constructed facility owners, their reasons become evident
for using their particular methods of construction
Table 27 THE RATING OF PROJECT COMPLEXITY FOR THE CONSTRUCTED
FACILITY OWNERS
Constructed
Facility Owners Levels of Complexity
High Med High Medium Med Low Low Rating
Medical 7 1% 21 4% 64 4% 0 7 1% 3 22
Institutional 0 31 5% 37 0% 31 5% 0 3 00
Industrial 15 0% 30 0% 15 0% 35 0% 0 3 26
Industrial and medical owners consider the complexity
of their pro3ects medium to medium high This is appropriate
as industrial owners are concerned with relatively low complexity
buildings but high complexity process and production requirements
Medical construction also involves sophisticated systems while
institutional construction is more of a standard building con-
struction
Table 28 THE RATING OF PROJECT INVOLVEMENT FOR THE
CONSTRUCTED FACILITY OWNERS
Constructed
Facility Owners Levels of Complexity
High Med High Medium Med Low Low Rating
Medical 36,0% 43 0% 14 0% 7 0% 0 4 08
Institutional 42 0% 47 0% 11 0% 0 0 4 31
Industrial 55 0% 30 0% 5 0% 5 0% 0 4 42
Industrial owners consider their involvement in a pro3ect
medium high to high with the institutional owners slightly
below this and the medical owners involvement medium high This
indicates that industrial owners are intensely involved in a
project as traditionally they are while the medical owner is
less involved and prefers to hire a CM who will be Intensely
involved in a pro3ect
Industrial owners firm their program at an earlier stage
then do institutional owners and significantly earlier than
medical owners Industrial owners contract 68 6% of their
pro3ects by the lump sum, lump sum select and design build
methods These methods require an early firmness of program
to establish fixed prices as indicated in Table 29 Medical
owners perform 56 5% of their work by the negotiated G C and
architect CM methods which do not require early firmness of
program as indicated in Table 29
Table 29 THE RATING OF THE STAGES OF THE DESIGN PROCESS AT WHICH THE PROGRAM BECOMES FIRM FOR THE
CONSTRUCTED FACILITY OWNERS
Constructed
Facility Owners
Feasibility
Medical
Work Adv
Sch Des Des On Dwgs
7 19 7 1l 28 81 21 4-
Bids Awards 25
7 19 0
50 75% Rating
0 7 1- 5 37
Institutional
Industrial
5 2-
5 0-
15 7
15 O0
10 5% 47 40 0 5 4- 0 0 10 5- 5 95
25 0- 45 0- 0 0 5 0 0 5 0% 6 30
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Table 30 THE RATING OF PREDICTABILITY OF COST FOR THE
CONSTRUCTED FACILITY OWNERS
Category Predictability Cost at Design Development
of Constructed No
Facilities Owners 2 5 10 15±  20 Restr Rating
Medical 10 0% 20 0% 40 0% 30 0% 0 0 4 10
Institutional 6 3% 12 4% 31 3% 31 3% 18 7% 0 3 56
Industrial 0 17 7% 41 2% 23 5% 17 6% 0 3 59
Medical owners in Table 30 ask for earlier predictability
of cost than do institutional or industrial owners Since the
institutional and industrial owners use a high percentage of
the bid type methods of construction, their ability to have a
tight predictability of cost is limited while medical owners
who use a high percentage of negotiated type methods of con-
struction have the contractor available early in the pro3ect
for costing
Industrial owners are willing to assume the most risk with
institutional the least Traditionally the lump sum and lump
sum select methods which the institutional owners use provide
the least risk which is in agreement with this table Ne-
gotiated and CM methods place the most risk on the medical
owners Since the medical owners use the negotiated and CM
method the most, the results of this table are in agreement
with their method selection
In Table 31 the industrial owners are willing to assume the
most risk which might indicate in that using the design build,
negotiated and CM methods as they do they feel they assume the
most risk
Table 31 THE RATING OF THE OWNERS LEVEL OF RISK FOR THE
CONSTRUCTED FACILITY OWNERS
Level of Risk
Constructed
Facility Owners Most Risk Medium Risk Least Risk Rating
Medical 46 7% 13 3% 26 7% 2 23
Institutional 21 1% 42 2% 21 1% 1 99
Industrial 55 0% 25 0% 10 0% 2 50
Table 32 THE CRITERIA OF THE CONSTRUCTED FACILITY OWNERS
Criteria Constructed-Facility Owners
Medical Institutional Industrial
Actual Performance 20 5% 21 6% 18 2%
Quality 16 7% 15 9% 16 5%
Control Project Cost 19 2% 20 6% 24 5%
Control Life Cycle Cost 6 9% 5 0% 6 7%
Coordination w/Owners Operation9 0% 6 5% 7 0%
Control Project Time 9 2% 8 9% 11 9%
Responsibility for Project
Other than Owner 6 0% 7 1% 5 5%
Elimination of Risk for Owner 7 0% 5 1% 3 6%
Ability to Build Complex
Projects 5 5% 9 3% 6 1%
The medical owners put added emphasis on the coordination
of the contractor with their own operation (9 0%) and the
elimination of risk to the owner during the project (7 0%)
The institutional owners emphasize actual performance of
the constructed facility (21 6%), parties clearly responsible
for the satisfactory completion of the project (7 1%) and the
ability to accomplish complex projects (9 3%)
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The industrial owners emphasize control of pro3ect cost
(24 5%) and control of total elapsed pro3ect time (11 9%)
B The Objective Selection of the Methods of Construction
for the Medical, Industrial and Institutional Constructed
Facility Owners
From the characteristics and criteria developed for the
average constructed facility owners in the last section, the
objective selection of a method can be performed for types of
owners This selection process uses the formula developed in
Chapter 5, Section 1 B In the following three sections the
objective selection of the methods is made for the average
medical, institutional and industrial constructed facility
owner
1 Medical Constructed Facility Owners
Table 33 THE RANKING OF THE METHODS OF CONSTRUCTION FOR THE
MEDICAL CONSTRUCTION FACILITY OWNERS
Characteristics and Criteria Methods of Construction
A Complexity 3 22 1 Lump Sum Select - 3 25
2 Architect CM - 3 34
3 Negotiated GC - 2 92
4 Design Build - 2 75
5 Lump Sum - 2 49
B Involvement 4 08 1 Design Build - 4 25
2 Negotiated GC - 4 28
3 Architect CM - 4 33
4 Lump Sum Select - 4 43
5 Lump Sum - 4 68
Characteristics and Criteria
C Program Firm
D Predictability of
Cost
E Risk
F Coordinate with
Owners Operation
5 37 1 Negotiated GC
2 Lump Sum
3 Architect CM
4 Design Build
5 Lump Sum Select
1 Negotiated GC
2 Design Build
3 Lump Sum
4 Lump Sum Select
5 Architect CM
1 Lump Sum
2 Lump Sum Select
3 Design Build
4 Negotiated GC
5 Architect CM
4 10
2 23
9 0%
Negotiated GC
Architect CM
Lump Sum Select
Design Build
Lump Sum
-5
- 6
- 6
- 7
- 7
- 4
- 4
- 3
- 3
- 3
- 2
- 2
- 2
- 2
- 2
- 9
- 7
- 7
- 4
- 3
49
16
83
25
51
19
33
80
60
50
16
04
00
64
67
6%
2%
1%
0%
3%
Methods of Construction
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Characteristics and Criteria Methods of Construction
G Ellmination of Risk 7 0% 1 Architect CM - 4 8%
2 Lump Sum Select - 4 6%
3 Negotiated GC - 4 4%
4 Design Build - 3 3%
5 Lump Sum - 1 5%
In Items A through G the methods of construction were
ranked for their fulfillment of the owners characteristics and
criteria Table 34 gives the total rating for the various
methods, giving the highest rating to the negotiated GC
Table 34 THE OBJECTIVE SELECTION OF THE METHODS OF CONSTRUCTION
FOR THE MEDICAL CONSTRUCTED FACILITY OWNERS
Method of Construction Rating
Lump Sum 16 0
Lump Sum Select 21 0
Negotiated GC 27 0
Architect CM 21 0
Design Build 20 0
2 Institutional Constructed Facility Owners
Table 35 THE RANKING OF THE METHODS OF CONSTRUCTION FOR THE
INSTITUTIONAL CONSTRUCTED FACILITY OWNERS
Characteristics and Criteria Methods of Construction
A Complexity 3 00 1 Negotiated GC - 2 92
2 Lump Sum Select - 3 25
3 Design Build - 2 75
4 Architect CM - 3 34
5 Lump Sum - 2 49
Characteristics and Criteria
B Involvement 4 31
C Program Firm 5 95
D Predictability of
Cost 3 56
E Risk 1 99
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Methods of Construction
1 Architect CM - 4 33
2 Negotiated GC - 4 28
3 Design Build - 4 25
4 Lump Sum Select - 4 43
5 Lump Sum - 4 68
1 Lump Sum
2 Negotiated GC
3 Architect CM
4 Design Build
5 Lump Sum Select
1 Lump Sum Select
2 Architect CM
3 Lump Sum
4 Negotiated GC
5 Design Build
Design Build
Lump Sum Select
Lump Sum
Negotiated GC
Architect CM
- 6
- 5
- 6
- 7
- 7
- 3
- 3
- 3
- 4
- 4
- 2
- 2
- 2
- 2
- 2
16
49
83
25
51
60
50
80
19
33
00
04
16
64
67
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Characteristics and Criteria Methods of Construction
F Responsibility 7 1% 1 Negotiated GC - 7 1%
2 Architect CM - 6 2%
3 Lump Sum Select - 5 9%
4 Lump Sum - 3 9%
5 Design Build - 2 3%
G Eliminate Risk 5 1% 1 Architect CM - 4 8%
2 Lump Sum Select - 4 6%
3 Negotiated GC - 4 4%
4 Design Build - 3 3%
5 Lump Sum - 1 5%
In items A through G the methods of construction were ranked
for their fulfillment of the owners characteristics and criteria
The Table 36 gives the total rating for the various methods
giving approximately the same rating to the negotiated GC, archi-
tect CM and lump sum select methods of construction The design
build and lump sum methods are rated approximately the same, but
separated by a wide margin from the top three
Table 36 THE OBJECTIVE SELECTION OF THE METHODS OF CONSTRUCTION
FOR THE INSTITUTIONAL CONSTRUCTED FACILITY OWNERS
Method of Construction Rating
Lump Sum 16 0
Lump Sum Select 23 0
Negotitated GC 25 0
Architect CM 24 0
Design Build 17 0
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3 Industrial Constructed Facility Owners
Table 37 THE RANKING OF THE METHODS OF CONSTRUCTION FOR THE
INDUSTRIAL CONSTRUCTED FACILITY OWNERS
Characteristics and Criteria Methods of Construction
A Complexity 3 26 1 Lump Sum Select - 3 26
2 Architect CM - 3 34
3 Negotiated GC - 2 92
4 Design Build - 2 75
5 Lump Sum - 2 49
B Involvement
C Program Firm
D Predictability of
Cost
4 42 1 Lump Sum Select
2 Architect CM
3 Negotiated GC
4 Design Build
5 Lump Sum
6 30
3 59
1 Lump Sum
2 Architect CM
3 Design Build
4 Lump Sum Select
5 Negotiated GC
Lump Sum Select
Architect CM
Lump Sum
Negotiated GC
Design Build
- 4
- 4
- 4
- 4
- 4
- 6
- 6
- 7
- 7
- 5
- 3
- 3
- 3
-4
- 4
43
33
28
25
68
16
83
25
51
49
60
50
80
19
33
75
Characteristics and Criteria Methods of Construction
E Risk 2 50 1 Negotiated GC - 2 64
2 Architect CM - 2 67
3 Lump Sum - 2 16
4 Lump Sum Select - 2 04
5 Design Build - 2 00
F Control Pro3ect 24 5% 1 Design Build - 25 0%
Cost
2 Architect CM - 27 5%
3 Negotiated GC - 20 1%
4 Lump Sum Select - 19 1%
5 Lump Sum - 15 8%
In items A through F the methods of construction were ranked
for their fulfillment of the owners characteristics and criteria
Table 38 gives the total rating for the various methods, giving
the highest rating to the architect CM approach The second
ranked method is the lump sum select which is a significant mar-
gin behind CM The other methods, negotiated GC, lump sum, and
design build are ranked in descending order also by a signifi-
cant amount from the CM method
Table 38 THE OBJECTIVE SELECTION FOR THE METHOD OF CONSTRUCTION
FOR THE INDUSTRIAL CONSTRUCTED FACILITY OWNERS
Method of Construction Rating
Lump Sum 14 0
Lump Sum Select 21 0
Negotiated GC 17 0
Architect CM 24 0
Design Build 14 0
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C Anticipated Future Use of Methods of Construction for
Medical, Institutional, Industrial Owners
The Medical, Institutional and Industrial constructed
facility owners are surveyed to find their anticipated future
use of the Methods of Construction These results are then
compared to the ratings the ob3ective selection process has
developed From this comparison, it is shown whether the
ob3ective selection process agrees with the owners anticipated
future use of the methods of construction
Table 39 MEDICAL FACILITY OWNERS FUTURE USE OF THE METHODS
OF CONSTRUCTION
MEDICAL FACILITY FUTURE USE OF THE METHODS
OWNERS OF CONSTRUCTION
More Same Less No Ans
Lump Sum 0% 33 3% 40 0% 26 7%
Lump Sum Select 6 7% 40 0% 20 0% 33 3%
Negotiated G C 13 3% 40 0% 13 3% 33 4%
Architect C M 26 7% 40 0% 13 3% 20 0%
Design Build 13 3% 26 7% 26 7% 33 3%
From Table 39, the Medical Owners intend to increase the
use of the Architect C M which incidentally is the method they
currently use the most These owners would continue to use the
same amount of the Negotiated G C method while decreasing the
use of the rest of the methods
The ob3ective process of selecting a method of construction
rates the Negotiated G C method first (27 0) and the Architect
C M approach second (21 0) In the future use of the method,
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the owners rank these methods in reverse order, C M first and
Negotiated second Still the ability of the objective selec-
tion process to anticipate the future use of the methods of
construction this close confirms the reliability of the selec-
tion process for the medical owners as a group
Table 40 INSTITUTIONAL FACILITY OWNERS FUTURE USE OF THE
METHODS OF CONSTRUCTION
INSTITUTIONAL FACILITY FUTURE USE OF THE METHODS
OWNERS OF CONSTRUCTION
More Same Less No A
Lump Sum 0% 15 8% 21 0% 63
Lump Sum Select 26 3% 52 6% 0% 21
Negotiated G C 15 8% 36 8% 5 3% 42
Architect C M 5 3% 26 3% 5 2% 63
Design Build 5 3% 21 1% 5 3% 68
ns
2%
1%
1%
2%
3%
From Table 40 the Institutional Owners intend to increase
by a significant amount the use of the Lump Sum Select Method,
which incidentally is now the method they use the most They
would increase the use of the Negotiated G C Method considerably
and the Architect C M Method by a small amount The use of the
Design Build would remain the same and the Lump Sum Method would
decrease significantly
The Objective Process of Selecting a Method of Construction
rates the Negotiated G C (25 0), the Architect C M (24 0) and
the Lump Sum Select (23 0), practically equal Since in the
future the institutional owners rank these methods as the three
that would increase, the ability of the Objective Selection
- v
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Process to anticipate the future use of the method of construc-
tion for this group of owners appears to be reliable
Table 41 INDUSTRIAL FACILITY OWNERS FUTURE USE OF THE METHODS
OF CONSTRUCTION
INDUSTRIAL FACILITY FUTURE USE OF THE METHODS
OWNERS OF CONSTRUCTION
More Same Less No Ans
Lump Sum 0% 30 0% 25 0% 45 0%
Lump Sum Select 10 0% 45 0% 15 0% 30 0%
Negotiated G C 0% 55 0% 15 0% 30 0%
Architect C M 10 0% 20 0% 20 0% 50 0%
Design Build 25 0% 25 0% 10 0% 40 0%
From Table 41, the Industrial Facility Owners intend to
increase the use of the Design Build method which incidentally
is now the method they use the third most They would decrease
the use of all other methods, but only slightly decrease the
use of the Lump Sum Select method of construction
The Ob3ective Process of Selecting a method of construction
rates the Architect C M first (25 0), the Lump Sum Select second
(21 0) and the Design Build method last (14 0) Since the owners
rank the Design Build method first and the Lump Sum Select second
as far as future use is concerned, it appears that the ob3ective
selection process while selecting the Lump Sum Select method
correctly was incorrect with the Design Build method This dis-
crepancy may be because of the varied characteristics and criteria
of the industrial owners who do not lend themselves to be cate-
gorized as one group with a specific set of characteristics and
criteria
CHAPTER VI
SUMMARY AND CONCLUSION
The results of this study which has investigated the
selection process that owners use while choosing a method of
construction may be viewed from three major perspectives The
first perspective was the owners use and expectations of results
from the methods of construction In viewing this perspective
the owners were separated into groups by the method of con-
struction they use the most A system was used which analyzed
by these groups the owners level of satisfaction with the methods
of construction These groupings gave the percentage the owners
used the different methods of construction It was shown that
owners who were grouped together as using the CM method in the
majority use more of the CM method (84 2%) than other owners
use their particular method These owners gave it the highest
rating of all the methods (422 5) in satisfying their character-
istics and criteria In this analysis the design build and
negotiated GC methods of construction received the highest
satisfaction rating by their respective majority groups of owners
while the lump sum and lump sum select methods were not rated
as best satisfying the owners need in their appropriate majority
grouping
The second prospective that was viewed was the owners an-
ticipated future use of the methods of construction The owners
who used the CM method in the majority anticipated the greatest
increase in the use of this method (50 0%) compared to all other
ma3ority owner groups This future use corroborates the
earlier analysis that CM owners used and were most satisfied
with the CM method of construction The design build method
also shows a significant increase in future use within its
ma3ority group In fact, the CM and design build methods show
an increase not only in their own ma3ority groups but also in
the ma3ority groupings of the other methods of construction
In the future, practically all the owners anticipated using
less of the lump sum and lump sum select methods of construction
The third and final perspective that was developed was an
ob3ective process of selecting a method of construction The
basis of this selection process were definitions of the methods
of construction which were formulated from the weight and pre-
ference the ma3ority owners attached to the characteristics and
criteria Thus, if an owner was in the process of selecting
a method of construction he would rate the Individual charac-
teristics and criteria for his pro3ect and the method of con-
struction that best fulfills these characteristics and criteria
by weight comparison would be his ob3ective selection
In section 5 2 of this thesis the objective selection pro-
cess was validated against the individual surveyed owners The
method developed to test the satisfaction of owners with the
use of their methods confirmed that owners, except lump sum
owners, use the method that best satisfies their needs Thus
the ob3ective selection method was compared to the owners present
and anticipated future use and it was found that 84 2% of the
time this method correctly selected the owners preferred method
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As a further validation of this objective selection pro-
cess the medical, institutional and industrial owners were
grouped together and these characteristics and criteria averaged
It was found that medical constructed facility owners use the
architect CM approach the most (30 5%) with the lump sum select
method (27 8%) and negotiated GC (26 0%) second Institutional
owners use the lump sum select method the most (58 9%) and
negotiated GC (23 2%) second Industrial owners use the lump
sum select the most (40 4%) with negotiated GC (25 5%) second
The objective selection process, when applied to those
constructed facility owners, gave results comparable to the
owners anticipated future use For the medical owners the
method rated the negotiated GC and architect CM methods the top
two as did the owners in their anticipated future use of the
methods This result plus the fact that both those methods are
extensively used by the medical owners shows that this selection
process has some apparent merit The Institutional owners
showed a preference to use the lump sum select method more in
the future while the objective process ranked the negotiated GC,
architect CM and the lump sum select methods all practically
equal This result plus the fact that the institutional owners
use the lump sum select method extensively, shows that the
objective selection process for the institutional owners appears
to have some merit The industrial owners stated a preference
to use more of the design build method while the objective pro-
cess ranks this method as least applicable For the industrial
owners, it may be assumed that this results from the varying
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requirements of industrial clients Prior results in section
5 2 indicate that the objective system would work for the
individual client even if not for the average industrial client
In analyzing the selection process of owners, it is
indicated that the non-bid methods of construction are higher
satisfiers and anticipate an increase in future use compared
to the bid methods of construction This would appear to be
in agreement with those who anticipate this trend to be
established in the future
In the immediate future this thesis may give an owner a
tool to help choose a method of construction It also gives
the construction industry an insight into the characteristics
and criteria that owners consider important in constructing
a facility The construction industry may then evaluate their
response to these needs and judge whether an improvement in
the methods of construction may be appropriate to better serve
the owner
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DEPARTMENT OF CIVIL ENGINEERING
MASSACHUSETTS INSTITUTE OF TECHNOLOGY
CAMBR DGE MASSACHUSETTS 02139
March 19, 1976
Gentlemen
The Massachusetts Institute of Technology has always been
involved and vitally interested in the Construction Industry
Until recently this interest had focused largely on the aesign
aspects of pro3ects Four years ago the Civil Engineering
Department established a program in Pro3ect Management This
program covers the entire construction process from inception
to initial occupancy A ma3or portion of this program deals
with the many aspects of management and execution of pro3ects
Part of this program for each student involves writing a
thesis for his Master of Science degree I am requesting your
help in such ar endeavor for one of our students He is working
o- th-s thes-s 7hich 111ll a-tempt to determine criteria so
that a contractual method for development of facilities may be
selected Dased on more ob3ective owner and pro3ect needs
In order to determine these criteria a auestionnaire has
been developed to seek data on your organization s practices
Your considered answers to the enclosed questionnaire will be
of great assistance in this study
If you wish to receive a summary of the findings of this
questionnaire please insert a business card with the enclosed
envelope or send your name and address separately All Infor-
mation will of course be confidential Please return the com-
pleted questionnaire sometime %ithin the next two weeks as due
to cost restraints a limited number of questionnaires have been
sent out
Thank you in advance for your assistance
Very truly yours,
Robert D Logcher
Professor of Civil Engineering
John F Kennedy
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SELECTION SURVEY
SECTION I - OWNER CHARACTERISTICS
1 Which category best descrmbes the facilities developed by your
organization ana/or Institution" Please check only one and
answer all other questions within tne context of that category
only
a Medical e g hospitals
b Institutional e g universities schools
insurance companies banfs
c Industrial e g manufacturers
d Commercial e g retailers
2 Which best describes your position within this organization'
President
Vice President of Finance
Director of Facilities and Planning
Director of Buildings and Grounds
Business Manager
Project Manager
Administrator
3 4%erage annual volume of constraction by your organization
since 1972-
$0 - $199 999
$200,000 - $499 999
$500 000 - $999 999
$1 000 000 - $4 999 999
$5 000 000 - $9 999 999
$10 000 000 - $19 999 999
$20 000 000 - Up
4 The maximum and minimum size oroject done by your oraanization
in each of the last five years Please check one amount in
each column For large multi-year pro3ects enter total value
project in year started
1976 1975 1974 1973 1972
AMOU JI mln max m-n max min max mn max mln max
"5 000-$9 999k
51 0001-'4 999K -
$500K-$999
$200Y-$4D9_
$100R-$199Y
$0 - $99Y
5 Percertage of work that is renovation>
0% - 9%
10- - 19~
20- - 39-
406 - 599
605 - 79
80- - 100-
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6 In-house architectural/engineering capabilities for designing
of
a Remodeling Yes No
b New Construction Yes No
7 In-house construction forces available for
a Remodeling Yes No
b New Construction Yes No
8 Amount of construction volume done with own forces relative
to total'
0" - 90 40% - 59t
10 - 19% 60% - 79t
20% - 39% 80% - 100 _
IN THE FOLLOWING QUESTIONS THE TERM METHOD OF CONSTRUCTION WILL
MEAN ONE OF THE FOLLOWING CONTRACTUAL RELATIONSHIPS
ARCHITECT - LUMP SUM BIDDER (Arch -L S )
Architect produces bid documents - all contractors who wish
to bid may bid award based on low bid
APClI-"ECT ,UMP SUM BIDDER SELECT LIST (Arch -L S Sel )
Architect proauces bid documents - arcnitect ana owner seiect
contractois they awil allow to bid award based on low bid
ARCHITECT - NEGOTIATED GENERAL CONTRACTOR (Arch -Neg G C )
Architect may produce bid documents - owner and possibly
architect select one general contractor to perform work
involvemert usually before finish drawings award based on
time and materials or upset cost or negotiated amount
ARCHITECT - CONSTRUCTION MANAGER (Arch -C M )
Architect and construction manager ciosen usually at same time
by owner architect proauces program and drawings construction
manager lends management and construction expertise to owner
together architect and C M align i ith owner award based on
various methods other than L S bid
DESICN - BUILD (Des -Bld )
Architect and contractor one entity - design-builders either
propose a product for an amount predetermined by the owner
or propose a certain product for an amount determined by the
design-builder avard in competition based on best solution
for predetermined dollars or best solution for the dollars
PLEPSE BASE YOUR ANSWERS TO TIE FOLLOWING QUESTIONS ON YOUR TYPICAL
PROJECT
9 In-house architectural staff available for advice in the selection
of a Ilethod of Construction '
Yes
89
Page 3 - Selection Surey
10 In-house construction staff available for advice in the selection
of a method of construction '
Yes No
11 Who would have the prirary responsibility for recommerding the
method of construction you %ould use in your construction
program'
a President
b Vice President of Finance
c Director of Facilities and Planning
d Director of Buildings and Grounds
e Board of Directors
f Chairman ot Building Committee
g Administrator
h Director
1 Counsel
j Other - Please Identify
12 Who would have the final responsibility for selecting the
method of construction you uould use in your construction
program'
a President
b Vice President of Finance
c Director of Fac3lities and Planning
d Directo- of Buildings and Crounds
e Board of Directors
f Chairman of Building Committee
g Administrator
h Director
1 Counsel
3 Other - Please Identify
SECTION II - OBJECTIVES OF OWNERS
13 What level of complexity are tne projects that you construct'
a High Complexity (e g nuclear power plants)
b Medium Pigh Complexity
c Medium Complexity (e g straightfor~ard hospital
construction)
d Medium Low Complexity
e Low Complexity (e g simple warehouse)
14 What level of involvement does your organization have in a
pro]ect>
a High Involvenent (e g make all decisionsj
b Medium Higi Involvement
c Medium Involvemert (e g riake some big decisions)
d Medium ,ow Involvement
e Low Involvement (e 9 only concerned with com-
pleted project)
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15 At what stage in a pro3ect are your requirements for the
comoleted pro3ects firm>
Feasibility
Schematic Design
Design Development
Working Drawings
Advertise for Biddings
Award of First Contract
Twenty-five percent through construction
Fifty percent tnrough construction
Seventy-five percent throuah construction
16 At what stage in a pro3ect are your construction
firm'
documents
Design Development
Working Drawings
Advertise for Bidding
Award of First Contract
Twenty-five percent through construction
Fifty percent through construction
Seventy-five percent through construction
One hundred percent throuah cnni-ri,+-,o
17 What level of vredictabilitv of cost does your organi7ation
reqaLre at the fo±low ~J stages. Ciieck one column ±n each
line
Feasibility
Schematic Des
Des Develop
Work Dwngs
Aud Contr
25- thru Const
50% thru Const
75- thru Const
Cost
+2-6
Cost
+5%
Cost Cost
+10- +150
Cost
+209- None
IzziI1zIIz
18 Who do you feel snould take the risi on a
ing items' Check one column ±n each line
pro3ect on the follow-
a Cost Changes
Due to
1 Inflation
2 Productivity
3 Quality
4 Delays other
than those b'
owner
5 Change order:
to satisfy
function
6 Weatner
Arch/
Owner Eng
Gpn Sub Const Des Bld
Cont Cont Mqr Team
y
s
S _ 
_ f_ _I 
_
_· __
I
t-;
II
----I
I
-t--
" I
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18 Continued
Arch/ Gen
Owner Enq Cont
Sub Const
Cort 14qr
b Time Delays
Due to
1 Avail of
Material
2 Avail of
Labor
3 Accidents
4 Approvals
5 Regulatory
Agencies
6 Chng Order
other than
those by
owner
7 Weather
c Overall Qualit
s
Y
a Responsibility
for Performance
Of
1 Straciure
2 HVAC Sys
3 Elec Sis
4 Dlumb Sys
5 Process Sys
SECTION TII - BASIS OF SELECTION
19 In the process of selecting a method of construction certain
criteria are weiahed differently by different owners Please
weigh the following by allotting a percentage ranking to each
of tne following (The sum of a through i should equal 100
a Actual performance of constructed
building relative to designed performance
b Quality
c Control of construction project cost
d Control of life cycle cost
e Coordination with owners operation
f Control of total elapsed project
time
g Parties clearly responsible for
satisfactory completion of project
other than owner
h Elimination of risk for owner
1 Ability to accomplish complex
projects
Des Bld
Team
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20 Please score the method of construction' on a scale of one (1) to five (5) based on how well
they lead to satisfaction of the following criteria (l=terrible 3=satisfactory, 5=out-
standing)
Parties
clearly
responsi-
ble for
Actual
perfor-
mance of
construc-
ted build-
ing rela-
tive to
Control
of con-
struction
Control
of life
Coor-
dina-
tion
with
owners
Control
of
total
elapsed
pro-
satisfac-
tory
comple-
tion
of pro-
3ect
other
Elimina-
tion of
risk
Ability
to ac-
complish
designed pro3ect cycle oper- ject than for complex
performance Quality cost cost ation time owner owner projects
Sel
Arch
L S
Arch
L S
Arch
beg
G C
Arch
CM
Des
Bld
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SECTION IV - EXPERIENCE WITH METHODS OF CONSTRUCTION
21 Please list percentage of recent work done by the following
methods of construction (a through i should add to 100-)
a Arch L S
b Arch LS Sel
c Arch Neg G C
d Arch CM
e Des Bld
f Other - Please specify
22 When your organization comtemplates a new pro3ect to whom do
you direct the first inquiry"
a Architect
b Construction Manager
c Deqign-Build Team
d General Contractor
e Consultant
f Financial Advisor
g Counsel
23 Has the methoa of construction usually been selected before
aporoaching one of those listed in the previous aaestion)
Yes No
24 vhait ~ill± your use of the follo"ing methods _e in the f t-re
compared with today> Circle one in each line
a Arch L S More Same Less
b Arch L S Sel More Same Less
c Arch Neg G C More Same Less
d Arch C M More Same Less
e Des Bld More Same Less
25 Please list any comments you may have in regards to your favor-
able or unfavorable exoeriences with methods of construction
Please use reverse side if needed
Thank you
Signature (Optional)
Organization (Ootiona-)
94
DEPARTMENT OF CIVIL ENGINEERING
MASSACHUSETTS INSTITUTE OF TECHNOLOGY
CAMBRIDGE MASSACHUSETTS 02139
April 9, 1976
Gentlemen
On March 19 1976, a selection survey was sent to
your organization This survey is the basis for a thesis
required for a Master of Science degree at this institution
Since this survey was confidential, I would like to
take this opportunity to thank all those who have
responded to this survey
In this survey it is important that a certain
number of returns be received for statistical reliability
Therefore your cooperation in returning the selection
surey if you have not already dore so would be greatly
appreciated Due to time restraints the resul-s must be
assembled starting April 16 1976 If you require an
additional survey please call Professor Robert D Logcher's
office (617- 253-7129) and a questionnaire will be sent
to you
Your cooperation in this effort is greatly appreciated
Very truly yours,
John F Kennedy
SELECfION SURVEY
SECTION I - OWNER CHARACTERISTICS
1 Which category best describes the facilities developed by \ouI
organization and/or institution' Please check only one and
answer all other questions within the context o' that category
only
a Medical, e g hospitals 25 9%
b Institutional, e g , universities schools
insurance companies banks 32 8%
c Industrial, e g , manufacturers 34 46
d Commercial, e g , retailers 5 2%
e No Answer 1 7%
2 Which best describes your position within this organization>
President
Vice President of Finance
Director of Facilities and Planning
Director of Buildings and Grounds
Business Manager
Project Marager
Administrator
.3 4%
15.5%
44 89
8 6%
6 9.
10 4%
10 4-
3 Average annual volume of construction by your organizat.on
since 1972>
$0 - $199,999 6 9%
$200 000 - $499 999 13 89
$500,000 - $999,999 8 6-
No Answer 1 7-
$1,000,000 - $4 999 999 29 39
$5,000,000 - $9 999 999 10 4t
$10,000,000 - $19 999 99912 1-
$20,000 000 - Up 17 2%
4 The maximum and minimum size project done bl your organizatic%
in each of the last five years Please check one amount in
each column For large multi-year projects enter total value
project in year started
AMOUiNT
$10 000h- Up
$5,000K-$9 999K
$1 000K-$A 999K
$500K-$999(
$200Y-$49uK
$100K-$199Y
$0 - $99K
1976
min max
15 8
0 .1 8
1,7 29 8
17 70
D 3 10 5
7 1 12 2
58 4 5 3
1975 1974 1973
min max I min max min max
118 6 i 0 115 5 0 I11 9
0 6 8 0 10 3 0 13 6
3 5 23 6 3 5 19 1 3 5 27 1
0 6 8 1 7 8 6 1 7 5 1
5 3 11 9 5 2 5 2 5 3 8 5
8 8 6 8 10 3 10 3 3 5 10 1
64 9" 8 5 60 3 15 5 64 9 6 8
No Answer 15 8 17 6 17 5 17 0 19 0
5 Percentage of work that is renovation
0% - 9% 24. 1
10% - 19% 15 5%
20% - 39% 13.,8
1972
mln Fa~
117 2
0 10 3
3 5 18 9
35 69
17 69
86 8 /
62 0 8 7
5 1 5 2 1 
1 16 
9 20 7 
22 4
40% - 59%
60% - 79%
80% - 100%
No Answer
18 9-
6 9-
18 99
1 9%
·
-- " ^ "' "'
A OUhTI
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6 In-house architectural/engineering capabilities for designancg
of
a Remodeling Yes 72 46 No 24 19 No Answer 3 5%
b New Construction Yes 32 8. No 63 8% No Answer 3 4%
7 In-house construction forces available for
a Remodeling Yes 67 2-6 No 31 0% No Answer 1 8%
b New Construction Yes 12 1-6 No 86 2- No Answer 1 7%
8 Amount of construction volume done with own forces relative
to total -
0% - 9% 51 7% 40% - 59% 3. 4
10% - 19% 20 7% 60% - 79% 5 2-
20% - 39% 17 2% 80% - 100% 0-
No Answer 1 8-6
IN THE FOLLOWING QUESTIONS, THE TERM METHOD OF CONSTRUCTION WILL
MEAN ONE OF THE FOLLOWING CONTRACTUAL RELATIO4SIIIPS
ARCHITECT - LUMP SUM BIDDER (Arch -L S )
Architect produces bid documents - all contractors who wish
to bid may bid award based on low bid
ARCHITECT - LUMP SUM BIDDER SELECT LIST (Prch -L S Sel )
Architect produces bid documents - architect and owner select
contractors they will allow to bid award based on lou bid
ARCHITECT - NEGOTIATED GENERAL CONTRACTOR (Arch -Neg C C )
Architect may produce Did documents - owner and possibly
architect select one general contractor to perform work
involvement usually before finish drawings award based on
time and materials or upset cost or regotiated amount
ARCHITECT - CONSTRUCTION MANAGER (Arch -C M )
Architect and construction manager chosen usually at same time
by owner architect produces program and drawings corstruction
manager lends management and construction expertise to owner
together architect and C M align %ith owner award based on
various methods other than L S bid
DLSIGN - BUILD (Des -Bld )
Architect and contractor one entity - design-builders either
uropose a product for an amount predetermined by the owner
or propose a certain product for an amount determined by the
design-builder award in competition basec on best solution
for predetermined dollars or best solution for the dollars
PLEASE BASE YOUR ANSWERS TO THE FOLLOWING QUESTIONS ON YOUR TYPICAL
PROJECT
9 In-house architectural staff available for advice in the selection
of a Method of Construction '
Yes 55 26 No Answer 5 1~ No 39.71
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10 In-house construction staff available for advice in the selectior
of a method of construction "
Yes 69 0% No 31 -6
11 Who would have the prinary responsibility for recommending the
method of construction' you would use in your construction
program'
a President 8 6s
b Vice President of Finance 5 2-
c Director of Facilities and Planning 46 6%
d Director of Buildings and Grounds 17 2-
e Board of Directors 3 4
f Chairman of Building Committee 5 26
g Admin-strator 3 51
h Director 1 7%
1 Counsel 6 9%
3 Other - Please Identify (Architect) 1 7-
12 Who would have the final responsibility for selecting the
method of construction you uould use in your consfructior
program'
a President 13.8%
b V-ce President of Winance 17 2?
c Director of Facilitle, and Planning 27 69
d Director of Buildings and Grounds 5 2-
e Board of Directors 20 7-
f Chairman of Building Committee 5 2-
g Administrator 5 2%
h Director 0
1 Counsel 1 76
j Other - Please Identify 3 4w
SECTION II - OBJECTIVES OF OWNERS
13 What level of complexity are the projects that you construct"
a High Complexity (e g nuclear power plants) 6 9-
b Medium Pigh Complexity 27 6-
c Medium Complexity (e g ctraightforward hosnital
construction) 36 2-
d Medium Low Complexity 25 96
e Low Complexity (e g simple warehouse) 3 49
14 What level of involvement does your organization have in a
project"
a High Involvement (e g make all decisions) 46 6-
b Medium High Involvement 39 7-
c Medium Involvement (e g make some Lig decisions) 8 6-
d Medium Low Involvement 3 4%
e Low Involvement (e g only concerred with com-
pleted project) 0
f No Answer 1 79
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15 At what stage in a project are your requirements
completed projects firm'
a Feasibility
b Schematic Design
c Design Development
d Working Drawings
e Advertise for Biddings
f Award of First Contract
g Twenty-five percent through construction
h Fifty percent through construction
1 Seventy-five percent through construction
3 No Answer
16 At what stage in a project are your construction
firm'
98
for the
3 5%
10 3%
19 0%
39 76
5 2%
5 29
1 7%
0
8 6-
6 8%
documents
a Design Development 3 49
b Working Drawings 27 5-
c Advertise for Bidding 32 8-
d Award of First Contract 19 09
e Twenty-five percent through construction 5 2%
f Fifty percent through construction 1 7%
g Seventy-five percent through construction 3 59
h One hundred percent through construction 1 79
1 No Answer 5 2-
17 What level of predictability of cost does your organization
requ-re at the following staces> Check one column in each
line
Feasibility
Schematic Des
Des De elop
Wore D.•ngs
Awd Contr
25% thru Const
50% thru Const
75% thru Const
Cost
+2%
2 3
4 3
A 2
4 3
24 4
43 2
6G 9
`2 0
Cost
+56
2 3
8 5
21 3
39 1
48 0
43 2
22 7
18 6
Cost Cost
+10% +15%
30 2 18 6
34 0 23 4
38 £ 23 4
43 5 8 7
24 4 2 3
13 6 0
11 4 - 0
9 4 0
18 Who do you feel should take tne risk on a
ing items> Check one column . eacn line
a Cost Changes
Due to
1 Inflation
2 Productivity
3 Quality
4 Delays other
than those b
owner
5 Change order.
to satisfy
function
6 Weather
project on the follow-
Arch/ Gen Sub Const Des Bld
Owner Eng Cont Cont Mgr Team
35 9 5 6 43 5 5 6 3 8 5 6
2 0 3 9 74 5 9 8 3 9 5 9
13.5 21.2 46,2 7,7 5,7 5.7
y
20 1320 720 4 0 40 60
64 6 17 9 8 9 0 1.8 1.8
32 6 0 59 6 3 9 0 3 4
Cost
+20%
32 6
25 5
12 7
4 4
00
00 1
Nore
14 0
4 3
0
0
0
0
0
0
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18 Continued
Arch/ Gen
Owner Eng Cont
Sub Const Des Bld
Cont Mgr Team
b rime Delays
Due to
1 Avail of
Material
2 Avail of
Labor
3 Accidents
4 Approvals
5 Regulatory
Agencies
6 Chng Order
other than
those by
owner
7 Weather
c Overall Qualit
98 39 667 59 78 59
0 3 9 76 8 11 5 3 9 3 9
7 8 7 0 72 6 9 8 3.9 3.9
36 0 42 0 14 0 0 2 0 6 0
45 4 30 9 14 6 1 8 1 8 5,.
s
2 2 56 5 30 4 2 2 0 8 7
29 4 2 0 60 8 2 0 0 5 8
5 1 34 6 I 42 3 1 3 9 1 19 I 5 8
d Responsibility
for Performance
Of
1 Structkre 1 9 65 4 25 0 1 9 0 5 R
2 HVAC Sys 1 9 54 7 26 4 13 2 0 3 8
3 Elec Sys 1 9 52 8 26 4 15 1 0 3 8
4 Plumb Sys 1 9 52 8 26 4 15 1 0 3 8
5 Process Sys 9 A 47 1 26 4 11.3 0 3.8
SECTION III - BASIS OF SELECTION
19 In the process of selecting a method of constructior certa
criteria are weighed differently bý airferent owners Pieese
weigh the following by allotting a percentage rankinrg to eac
of tne following ('he sum of a through i should equal 100% )
a Actual performance of constructed
building relative to designed performance
b Quality
c Control of construct-on project cost
d Control of life cycle cost
e Coordination with owners operation
f Control of total elapsed project
time
g Parties clearly responsible for
satisfactory cormpletion of project
other than owner
h Elimination of risk for owner
1 Ability to accomplish complex
projects
20 3
16 6
20 6
6 2
7 0
10 8
5 8
4 2
8 5
yll
I~ - i
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20 Please score the method of construction' on a scale of one (1) to five (5) based on how well
they lead to satisfaction of the following criteria (l=terrible, 3=satisfactory, 5=out-
standing)
Parties
clearly
responsi-
ble for
Actual
perfor-
mance of
construc-
ted build-
ing rela-
tive to
dezSg nedp
Control
of con-
struction
,vro iect
Control
of life
I- cle I
Coor-
dina-
tion
with
owners
^ erV-
satisfac-
tory
Control comple-
of
total
elapsed
pro-
e6ct
tion
of pro-
3ect
othertha N
Elimina-
tion of
risk
fJ
performance Quality cost cost ation time ovner owner pro3ects
222 0
337 4
359 1 Multiply percent on quest on 19 by value from 1 to 5
on questi3n 20 ane sum gles value rating o con-
tractual nethod bi owner
361 9
303 1
Ability
to ac-
complishI
AIch
L S
Arch
L S Sel
Arch
Neg
G C
Arch
C 11
Des
Bld
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SECTION IV - EXPERIENCE WITH METHODS OF CONSTRUCTION
21 Please list percentage of recent work done by the following
methods of construction' (a through i should add to 100t)
Arch L S
Arch L S Sel
Arch Neg G C
Arch C M
Des Bld
Other - Please specify
9 3
42 4
25 2
10 6
9 8
277
22 When your organization comtemplates a new project,
jou direct the first inquiry>
Architect
Construction Manager
Design-Build Team
General Contractor
Consultant
Financial Advisor
Counsel
to whom do
62 5
5-4-
8 9
1 8
19 2
3 6
3 6
23 Has the method of construction usually been selected before
approaching one of those listea in the Drevious question"
xes 52 7 No 47 3
24 What will your use of the following methods be in the future
compared with today' Circle one in each line
Arch L S
Arch L S Sel
Arch Neg G C
Arch C M
Des Bld
More 0
More 21 4
More 18 4
More 22 6
More 25 0
Same 53 1 Less 46 9
Same 61 9 Less 16 7
Same 65 8 Less 15 8
Same 51 6 Less 25 8
Same 50 0 Less 25 0
25 Please list any comments you may have in regards to your favor-
able or unfavorable experiences with methods of construction
Please use reverse side if needed
'"ank you
Signature (Optional)
Organization (Ootional)
